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(54) PRODUCTION OF TAXOL AND TAXANE TERPENOID 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a compound useful as an antitumor agent, producible 
from a natural product such as Japanese Taxus cuspidata and also capable of being 
produced by tissue culture, which uses an easily induced callus. 
SOLUTION: Japanese Taxus cuspidata (e.g. grown in Miyagi prefecture or in Toyama 
prefecture) is used as a raw material. For instance, its leaves, core portions and barks are 
directly extracted with an alcohol such as methanol, several times, and the extract is 
condensed by an active carbon-celite treatment, etc. The condensate is further extracted with 
ethyl acetate. The ethyl acetate layer is extracted with a sodium bicarbonate water to obtain a 
carboxylic acid fraction, extracted with a dilute alkali to obtain a phenol fraction and extracted 
with a dilute hydrochloric acid to obtain an alkaloid fraction and a neutral fraction. The neutral 
fraction is charged on a silica gel chromatography column having an activated carbon layer on 
its top and eluted with an organic solvent to obtain taxol. 
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[0 0 0 1] 
[0 0 0 2] 

[^^^3e^^^t] ^^^mw* (Taxus l. ) (i:jtifis^(^ i 

0aS;a55>*L, H3^T?tt-r^'f (5^>■3) xaxus cusp 
idata Sieb et Zucc. b'&^'D^^y-i^^ (T. cusp i data 
var. nana Hort. ex Rehder) iJtfecD^tr^ltS^ 5 
(T. cuspidata f. luteobaccata) d^/^WL-TV^ 

ifOiry^^^'L-t Lrtrtstirtfco l 9 l zm^^ 
Fi^df-vyj t^igUfco ^com^ 1 9 6 0<£pllJ; 

[0 0 0 3] 1 9 7 i¥ic:«5tft^$tvfci5'=3fy 

-/K4:jt*^-1'9'-1'. iC^ff-Y^^-Y (Taxus brevifoli 
a) (omm-^h'^hii. ^:©^b^1f5t©#^t4i-iDx: 

[0 0 0 4] 

[^l?l!/!>s^S:LJ;5i-f5^] ±fB©rt < i5'=^y- 
/H4, mio^'(D^m^'pf£<m&i:'om^o. oi%© 

[00 0 5] Sft1it#-ez:oi»^^yw-7"ic J; "9 
tt^htc (K. C. Nicolaou et. al. , Nature, :^ 3 6 
^6 3 0M. 1 9 9 4^{S, R. A. Holton et. al. . J. Am. Che 



m. Soc. , ^ 1 1 6 m 1 5 9 9 1 9 9 4ip) 

[0 00 6] ^rCOfi, fflKt^cD 1 0 -y'T±i^/W<jt]'f 
VI I I ^<Cifd^e>i?dry-/l^©i|i-g-ggtfx*3tirV^5 

m5 6#, B6 9 3 9H. 199 lip) *3j;0«i|iTO 
ilCli^-^^^y-zKOdfeM^^i LX\mm¥6-2 9 
2 5 8 8-^. !li^m^6-2 9 6 4 9 

[0 0 0 7] 

(0 0 0 8] -r^ii^^^^i^li, H^M-Y^-f ^JSSt 
-r 5 ^ i Sr^ttm t ^' dr y-/v©:K3t:^ai*5 J; U5 13 

C i ^#tlS:t-r5^dry^/V*jJ;0t^dr 
[0 0 0 9] l^T. :*:M?^cD^3t::&ffi?rIS£?f3-r5o 

[0 0 10] -^^f^mM^^-ifi^^^y-jvtiEn^ 

/vlg-g-Sri^-^r/v^y-CSPTk^^^^^xSo L;6^L. -f^ 
!^iC^;*^L., r/V*y (Na OH&5VM4KOH7K^ 

ic^j^mrnrf^mmi^'T^m'^mx^'^iv^ y ^ y -^ws 
[0 0 11] y □^y-;^=g©p;^*^cffiv^5r/^* y 7ki§ 
y y -/wi&©*Ttiii- J; t) t^tumrfimm^j: © i: -r 5 

1 %&^T©teaiS©T/l'* y ©:ft:StafP;4>&^ia?q 

WW (ScgB#RB^S<f5i::£©#ffl^ig<) 

B (-1^14*3 J: U^4l[St4jl-g-!fe©^=^f->- • x/i'-^y -1" K 

[0 0 12] rJ'drf-y • T/l-*n^ K^(4. 

tt©ttS:i5^<. mmys^mmxcDmmmmmmt^ti 

rv^fcCj. Nat. Products, 56 (4) 5 
14~5 2 0 (1 9 9 3) ] y^y— /I'^^p^V^fc 
ttWife^y ^'y-yW:^^^©iS«r/l'r:-;lxg^5~l O 
%^eSI-^£fa£^ (5-1 0%:K^fc5^^il«lt^) 

jgTttffl (3iH]) -ei^iiL, ^M^-^t>^xr/u-^v^ 
[0 0 13] z(DXo'iCLxr;v:^v4 h^m^m^tzm 
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-^V^yy-i- (TLC) , ^m&^^xi-^V^yy ^ 
- (HPLC) (CMt5t^^iCi$'dry-/l.*;J;]JS-5rdr 

[0 0 14] fi^T. 4:*i3©Miit;^ffi^JI:*fi<]i-P5$-t- 

[0 0 15] B:^El'f^-^'cDt&^^MmL> r/L':::>-/W 

zK '1'y7°n/-?y-zp/iif-e&5;45^ p< / -/i-;4S*f * 
LV\ 

[0 0 16] ov^-c•tco^li^w^g^ffitt^— fe^-f hMa 

T/W*y (l%£tTcOKOHfc?)V^i4NaOH©:ftS5j£ 
±® ^ fc v- y * -i^/i^* 7 A i^' n h 7 :7 - ic 



<0=t«^^«^ffi V ^-C^ttli^gl-t 5 C i: J; o -C y- 

:7^- (PTLC) ^£^f«rffiv^sri:■b-et5, 
[0 0 17] 

[0 0 18] *fc. ^^(c::*zv;^icf|*-Ct5w-Ciia^ 

[0 0 19] 1. mmici.^mm 

=f4iai-?^y~/uiiio. 0 1 2%#*^^-Cv^fc„ - 

"f-^m^iCii, ^tl^tlO. 00 14%, 0. 0 0 4% 
dr y-/V;a5#*tl.-rV^fc„ 
[0 0 2 0] 
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[0 0 2 1] (HPLC5>#) 
Column :Finepak SIL C18-5(4. 6iiiDX250Dini) 
mm •■ Me0H:H20:CH3CN(40:82:78), mS. LOml/min 
^ ^ y-/l.C>«itB#P(fl t r: 18min, JASCO Tri 
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7^-(Cj:t9^'nn*/ki. : yi5'y-/V (9 5:5)?^ 
fflE5>*Kn5.y";»T>yi?-.:*wi-h (DCC) (cj; 

[0 0 2 2] *:Me?c)*-fttt, mmwo^mPf^ 

itSlcy ^y-/Vtttil (3 0) !«SgM^g1:gf^^/W 

T?tttti-r5„ g^^:^f"/i^®*#r/v-;«7 (i%£^ 

T«KOHfc5V^(lNaOH©:fe:^^#ISfq^^?) -^^0 
>-if>- (h/V:^^, -^drf-V-) : g^i?3:;^;p (3 : 1~ 
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[0 0 2 3] :i(DXo{c^ %'m^<D^m\cx.'o -cf-^m 

[0 0 2 4 J 

[0 0 2 5] 1 

mmm\um'{i-4 m:^) m& a. 7 4kg) ^^^^ 
[0 0 2 6] ^ y -/mmm^mi^ mm^f-Mc 

mt^LX^m.^^^(DO. 5%Na OH7R^f^-T?3 0«l 
WL7^y-/vE^)-S:^<o B^^^^^/i-^trMt. 5% 

>-.r/v*n^K^ (3 5 0mg) 
[0 0 2 7] tpttEi)-4 0 OmgSrTLC?r2lHl5>IIXjl 

(---dr-i)-^ : g^j^3i^/w= 1:1^ R^= o . 12- 
0 . 17, --.drf-y : mm^^/l-^ 1:2, = 0 . 

6 0~0. 65) L. 8 0%;*'? /-/i^A^tbnmMiit-r 

SiiS^dry-zK mp 2 1 4~2 1 et:, [a]D-4 
5° (Me OH) , MS m/e 8 5 3 (M*) (^5 
mg) imhfltc. 
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■MlUW^mM^^'^^om^ (2. 4 9Kg) Sr^i^?/- 

mm^i'Mcxmm-r^tuiiimiiki (82. og) 

e>nfco attfflife (6 5. Og) (Dg^gfaif^/L^f^^:^ 
:Si|i®|PtO0. 5%Na OHM-C!5tl/^ ( 3 0) , 

>'^*3J;U!7 3.y-/kE^)-^M^t, 5%;.<i5'y-/v^^ 

tf 5 3 lattm^S t T/Vyt] n -I" KE^ (370 

mg) i4^ttE5^ (14. 9g) i^'^htitz, 4^t4K5> 
^ffittl^tr±® Lit v-zv;*? -y/w* 9 A D -7 h :7 -1- 
-IC#L, -O-^^-S^oig-yl. (3:1-1:1)1? 
^m-ti>t. ^V±V h'l. 721g, ^df.v-->- (m 
p. 2 7 0~271t;) 5 8 2mg, ^-v'h;^7'n- 
/P-7 3 0mg, ^COV^-C^5'drf->7^^^^y^ KS (6 3 
Omg) ;i5#?>tufCo 



[0 0 3 0] rtLS-TLC (--def-> : g^^:n5^/p= 
1:2) -C5>5t-t-5 tl34mg©4(20), 11- 
taxadiene-2, 5, 7, 9, 10, 13-h 
exanol, 5 - c i n n a m o y 1 , 2, 7, 9, 
10, 13-pentaacetate 
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[0 0 3 2] iil^ficDiS'drv'^V'B (lOmg) tmh 

[0 0 3 3] 
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'OCOCH=CHPh 

UMg ' 

[0 0 34]m. p. 2 6 5-2 6 6^: [a]o+9 
3. 8° (CHCI3) 

^yiiy-mm^^/l^ (1:1) xmniL-?^ 

V : g^^aif-/v= 1 : 2) -C^^fJ U^'=Jry "/I' R ftt^i 

(9 Omg) ^WCo 
[0 0 3 5] 'H-NMR^*f-CttiS'drf->-^©#fi5r 

[0 0 3 6] H^t^ 3 

df 5; /3i->'3^tSp<^*^7 4. 8 g(D/^' : i^xi 

(3:1) «jWti^^f>T7W;<7n-Y K-^^^jftg 
5^3 6 OmgS:#yco ::i%immmxmmi-rjujivi^ 

KIS5>1 3 6mgitfttE5>2 0 0mg^^#fc. m^Sr 
HPLC^^^f-f-St^^y-yV- (0. 0 12%-^4) 

7P-;*n-i' KE^7 5 7mg iif1±E^l. 8 7 7 g ^# 

fco 

[0 0 3 7] '^^iHPLC^m\C^-t^tf'^y-/U 
0 . 0 0 14 fco 
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